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WARRANTY 



All Tektronix instruments ore warranted 
against defective materials and workman- 
ship for one year. Tektronix transformers, 
manufactured in our own plant, are war- 
ranted for the life of the instrument. 

Any questions with respect to the war- 
ranty mentioned above should be taken up 
with your Tektronix Field Engineer. 

Tektronix repair and replacement-part 
service is geared directly to the field, there- 
fore all requests for repairs and replace- 
ment parts should be directed to the Tek- 
tronix Field Office or Representative in your 
area. This procedure will assure you the 
fastest possible service. Please include the 
instrument Type and Serial number with all 
requests for parts or service. 

Specifications and price change priv- 
ileges reserved. 

Copyright @ 1965 by Tektronix, Inc., 

Beaverton, Oregon. Printed in the United 
States of America. All rights reserved. 
Contents of this publication may not be 
reproduced in any form without permis- 
sion of the copyright owner. 
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SECTION I 

CHARACTERISTICS 



Type 184 



The Type 184 is a compact, precision-built instrument 
capable of producing accurate time markers for applica- 
tions in the laboratory, production line or field. Sixteen time- 
marker selections and five sine-wave marker intervals provide 
time-marker selections from 2 nanoseconds to 5 seconds. 
Seven trigger pulse selections provide a triggering pulse 
rate from 1 /is to 5 s. 

All outputs of the Type 184 are frequency controlled by 
a stable 10 MHz crystal oscillator. 

Operating Data 
Marker Output 



ger Selector switches. Trigger periods are: 1 and 10 /as; 
.1, 1 and 10 ms; .1 and 1 s. 



Other Characteristics 

Crystal Oscillator Crystal contained in a temperature 
controlled oven at 75 °C. 

Frequency 10 MHz ±0.001 % (25°C ±5°C), 

10 MHz ±0.002% (0°C to +50°C) 
5 minutes after turn-on if crystal 
oven is stabilized (instrument con- 
nected to power source for 2 hours). 



Provides positive time marks of 1 volt minimum amplitude 
(into 50 a). Marker periods are established by pushbutton 
MARKER SELECTOR switches. 

Marker Periods 

Sinusoidal 

10, 20 and 50 ns (H.F. SELECTOR must be off for 10 ns 
markers). 

Periodic Pulses 

.1, .5, 1, 5, 10, 50 fxs 
.1, .5, 1, 5, 10, 50ms 
.1, .5, 1, 5s 



Stability 



Power Requirements 



Warm-Up Time 



<3 P/M 1 in 24 hours (25°C ±5°C) 
after 2 hours continuous operation 
and after the instrument has accumu- 
lated at least 72 hours of total 
operating time. 

94.5 to 137.5 VAC or 189 to 275 
VAC. 50 to 400 Hz. 40 watts ap- 
proximate. 

Two hours warm-up time required 
after the instrument is connected to 
a power source, to allow crystal 
oven to stabilize. 5 minutes for rated 
accuracies at 25°C ±5°C (if crystal 
oven is stabilized). 



HF Output 

Provides 2 ns or 5 ns sine-wave markers of 0.3 V minimum 
amplitude (into 50 a). 

Marker Amplifier Output 

Provides positive or negative time marks of 25 V minimum 
amplitude (into 1 ka). Marker intervals from 1 /is to 5 s estab- 
lished by the pushbutton MARKER SELECTOR switches. 

Trigger Output 

Provides positive triggers of >0.4 V into 50 a or >2.5 V 
into open circuit. Period established by pushbutton Trig- 



Mechanical Specifications 

Dimensions; 9 inches wide, 6 inches high and 14 3 / 4 inches 
long. 

Front panel is anodized aluminum. Cabinet is finished in 
blue vinyl paint. 

No special ventilation required. 

Accessories 

Information on accessories for use with this instrument is 
included at the rear of the mechanical parts list. 

^arts per million. 
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SECTION 2 

OPERATING INSTRUCTIONS 



General 

The Type 184 may be operated in any normal environ- 
ment if protected from moisture, dust or grease. It will 
operate with line voltages from 93.5 to 135 volts at 115 
nominal, or from 187 to 270 volts at 230 nominal line volts. 
Selection of the two nominal voltages is made by means of 
the 115-230 Vac switch mounted on the rear panel of the 
instrument. 

Time-marker intervals of .1 /is to 5 s are individually 
selected or stocked by depressing pushbutton selector 
switches. Sine-wave marker intervals of 10, 20 and 50 ns 
may also be selected by pushbutton selector switches. 

Frequencies of 200 and 500 MHz which provide marker 
intervals of 5 ond 2 nanoseconds, may be selected by the 
H.F. SELECTOR switch, and are available at a BNC OUTPUT 
connector mounted below the H.F. SELECTOR switch. 

NOTE 

The 10 ns (100 MHz) sine-wave marker is dis- 
abled when the 2 or 5 ns markers arc In use. 

The decade triggers (1 /is to 1 s) are used to trigger ex- 
ternal associated test equipment and may be selected by 



the TRIGGER SELECTOR pushbuttons. They are available 
at the TRIGGER OUTPUT connector and are greater than 
0.4 volts (into 50 0) in amplitude. 

High amplitude time markers, ( > 25 V into 1 kO) from 1 ( u$ 
to 5 s and either plus or minus polarity, ore available at the 
OUTPUT connector below the MARKER AMPLIFIER switch. 
These markers are time coincident with the corresponding 
MARKER OUTPUT signals. 



Function of Controls and Connectors 



MARKER 

SELECTOR 



MARKER 

OUTPUT 



Self-concellmg type pushbuttons select the 
respective individual or collective time 
marks and apply them to the MARKER 
OUTPUT connector. Markers up to two 
decades apart may be stacked by depres- 
sing the appropriate pushbuttons simul- 
taneously, 

The selected time marks are available at 
the MARKER OUTPUT connector. The amp- 
litude of the markers is greater than 1 
volt into 50 t). 



TYPE 184 TIME-MARK GENERATOR 
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Fig. 2-1. Typo 184 front-panel controls. 





























Operating Instructions — Type 184 



TRIGGER 

SELECTOR 



H.F. SELECTOR 



Pushbutton selector switches similar to the 
MARKER SELECTOR switch select trigger 
pulses for external equipment. These 
selected trigger pulses are in time coinci- 
dence with the corresponding decade time 
markers. They are available at the TRIG- 
GER OUTPUT connector as positive-going 
pulses with a minimum amplitude of 0.4 
volts into 50 Q. 

Selects 2 ns (500 MHz) or 5 ns (200 MHz) 
sine-wave signal and applies either to the 
OUTPUT connector directly below the H.F. 
SELECTOR switch. Amplitude of these sine- 
wave time-marker intervals at the OUTPUT 
connector is greater than 0.3 volts into 
50 Q. When the H.F. SELECTOR switch is 
in either of these two positions, the 10 ns 
marker interval is disabled. 

NOTE 

In order to obtain a sine-wave 

signal from the H.F. SELECTOR 



MARKER 

AMPLIFIER 



POWER 

Indicator 



OUTPUT, a marker button must 
be pushed in to apply power to 
the unit. 

Time markers from 1 jas to 5 s established 
by the MARKER SELECTOR pushbutton 
switches are available as positive or nega- 
tive, amplified time markers at the OUT- 
PUT connector below the switch. The 
amplitude of these time markers is greater 
than 25 volts into 1 k£2. 

Power is applied when any one of the 
MARKER SELECTOR switches is pushed in. 
Power is turned off by the POWER OFF 
switch. A POWER indicating light will go 
on when power is applied. 



OVEN Indicator This indicating light is across the heater 
windings in the crystal oven and therefore 
monitors the operation of the thermostat. 
It indicates when the heater is on. The 
crystal oven power is independent of the 
POWER OFF switch. 



® 
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SECTION 3 



CIRCUIT DESCRIPTION 



Introduction 

This section describes the Type 184 circuitry with reference 
to the block diagram and circuits in Section 9. The reader 
should follow the diagrams as their description is presented. 

Block Diagram 

All time-marker intervals are frequency controlled by a 
stable crystal-controlled oscillator. The basic frequency of 
10 MHz from the oscillator is multiplied by frequency 
doublers and quintuplers to provide timing intervals of 2 
through 5 ns. The 2 or 5 ns timing intervals are connected 
through the H.F. SELECTOR switch to a BNC OUTPUT con- 
nector. The 10, 20 and 50 ns intervals are connected to the 
MARKER SELECTOR switch and applied after selection to 
the MARKER OUTPUT connector. 

The oscillator cathode tank circuit supplies 10 MHz to 
the first countdown board, which shapes the 10-MHz 
sine wave into .1 /as time markers and counts down in steps 
of 2 or 5 to provide time markers from .1 /as through 10 ms. 

A second countdown board provides the remaining time 
markers from 50 ms through 5 s. 

Time markers from .1 s through 5 s, selected by the MARK- 
ER SELECTOR switch, are applied through an emitter fol- 
lower to the MARKER OUTPUT connector. These markers 
are also applied to a Marker Amplifier which provides 
(+) or (— ) time-markers with an amplitude greater than 
25 volts (into 1 kCi). 

Positive trigger pulses of 1 /as, 10 /as, .1 ms, 1 ms, 10 ms, 
.1 s and 1 s may be selected by the pushbutton TRIGGER 
SELECTOR switch. The selected trigger pulse is fed to an 
emitter follower which provides positive trigger signals of 
0.4 volt minimum amplitude (into 50 0) at the OUTPUT 
connector. 

OSCILLATOR AND MULTIPLIERS 
Oscillator 

The oscillator VI 0 is connected as a crystal-controlled 
grid, tuned-cathode oscillator. The plate tank is tuned to 
the 5th harmonic, which quintuples the oscillator frequency. 
Double-tuned tanks in the cathode and plate circuits de- 
crease intermodulation distortion. 

A temperature-controlled oven housing the crystal pro- 
vides frequency stability. Its operation is indicated by a 
front-panel indicating lamp B504, connected in parallel 
with the heater element of the oven. Frequency of the 
oscillator is primarily adjusted to a standard by means of 
shunt capacitor Cl 1 - The slug adjustment LI 8 in the cath- 
ode tank will also affect the oscillator frequency slightly. 

Frequency Multipliers and Amplifiers 

The multipliers are essentially frequency doublers or am- 
plifiers with the plate tank in each case tuned to the 2nd 
harmonic of the grid tank. Plate tanks are double tuned, 
provide high Q and attenuate frequencies other than the 



desired output. The output signal is link-coupled to match 
the load. 

50 ns time markers are generated after doubling the 
10-MHz oscillator cathode-tank frequency in the plate tank 
of V20. 

20 ns time markers are provided from the plate tank 
of V30, which operates as an amplifier with both the grid 
and plate tanks tuned to 50 MHz. 

10 ns time markers are derived through the frequency- 
doubling action of V40. Output from the 100 MHz plate 
tank is applied by means of the H.F. SELECTOR switch 
to either the 2 ns or 5 ns time-interval generators or to the 
MARKER SELECTOR switch. 

A separate 200 MHz board employs four diodes, con- 
nected as a passive doubler with the tank tuned to 200 
MHz. Capacitor C57 in series with the pickoff link is ad- 
justed to match the coupling link circuit to the 50 Q output 
impedance. 

The 2 ns circuit quintuples the 100 MHz from the plate 
tank of V40. The link-coupled 100 MHz output is selected 
by the H.F. SELECTOR switch and applied to the grid tank 
of a push-pull amplifier with the plate tank tuned to 500 
MHz, to provide the quintupling action. Output of the 
plate tank is also link-coupled and applied through the 
H.F. SELECTOR switch to the OUTPUT connector J70. 

Butterfly capacitor C63 is adjusted to tune the grid tank 
to the input 100 MHz frequency and differential capacitor 
C64 is adjusted to balance the drive on the grids of the 
pushbutton multiplier. 

The plates of V60 and V70 share a common center-fed 
high Q quarter-wave line, that is tuned by C70 to a fre- 
quency of 500 MHz. The output terminates in a high Q, 
500-MHz filter (similar to a re-entry cavity) which decouples 
any intermodulation signals. C75 tunes the filter to the 500- 
MHz output frequency. 

Each amplifier and multiplier output is selected by either 
the MARKER SELECTOR switch SW400 or the H.F. SELECTOR 
switch SW70. The MARKER SELECTOR switch connects the 
10, 20 or 50 ns outputs to the MARKER OUTPUT connector 
or grounds the screen through the output coupling loop. 

SHAPER AND COUNTDOWN CIRCUITS 

Countdown and shaper circuits for the .1 /as to 10 ms 
markers are on one etched-wiring board with the remain- 
ing countdown circuits and the power supply circuits on 
another. 

The countdown circuits used for the 5 /as to the 5 s time- 
markers are monostable multivibrators with the countdown 
ratio determined by the multi hold-off time. 

.1 /x s Amplifier and Shaper 

An NPN driving a PNP transistor in a complimentary 
circuit arrangement provides high gain to shape the input 
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Circuit Description — Type 184 



10 MHz sine wave. This waveform is then differentiated by 
the coupling networks and appears at the emitter of Q103 
as a positive going .1 fis time marker. 

.5 ns {-r- 5) Countdown 

Countdown is achieved by the bucket and ladle action 
of Cl 05 and C107-C108. Cl 05 dumps its charge each .1 
jjl s through Q114 into a pair of capacitors C107 and Cl 08, 
until enough charge has been built up so that the 5th 
charge from Cl 05 triggers the blocking oscillator Q120. 
This occurs each .5 /is and provides the .5 fis time markers. 

The voltage step from the .1 fis shaper amplifier is also 
applied through Cl 05 to the emitter of Q114. The posi- 
tive 1 fis pulse turns Q114 on and dumps a charge into 
Cl 07 and Cl 08. The negative portion of the input signal 
reverse biases the emitter-base junction. The junction then 
acts in the manner of an approximate 6 V Zener diode to 
clamp the negative portion of the input waveform. 

These input charges on the ladle capacitor Cl 05, build 
a staircase ramp voltage across Cl 07 and Cl 08. The am- 
plitude of the ramp is governed by the base-to-emitter bias 
of Q120 and the size of the bucket capacitors. At approxi- 
mately 11 volts the emitter-base junction is forward biased 
and transistor Q120 turns on. 

Feedback from transformer Til 5 drives the transistor to 
saturation and generates a sharp positive-going pulse. Di- 
ode Dll 5 prevents negative voltage excursions at the out- 
put of the transformer. The positive output pulse from 
Q120 is applied through Cl 16 to the base of emitter-fol- 
lower Q123. The resultant output markers from the emitter 
of Q123 are delayed approximately 76 ns by delay line 
L123A to allow stacking with other selected time markers. 



1 /x s (-T- 2) Countdown Circuit 

Q130, T130 and associated circuitry form a single-shot 
blocking oscillator with an RC circuit determining the hold- 
off time of the oscillator. This allows every other .5 fis 
time-marker input pulse to cycle the oscillator and produce 
the 1 fis markers. 

The first .5 (is marker pulse drives Q130 into conduction. 
Feedback from the transformer T130 drives the transistor 
to saturation. Capacitor Cl 30 is charged to approximately 
10 volts during this on time. When the transformer field 
collapses and drives Q130 to the off state, the decay- 
ing charge on Cl 30 will prevent the second .5 fis time mark 
from triggering Q130 on. When the third input .5 fis time 
mark occurs, (Cl 30 will have discharged sufficiently so that 
Q130 is enabled) Q130 is driven into conduction and the 
cycle repeats. 

The negative pulse generated at the collector of Q130 
for every other input pulse is amplified and inverted by 
Q134, then applied through emitter follower Q133, to the 
MARKER SELECTOR switch, through an approximate 14 ns 
delay line L123B. The 1 /is markers are also applied to the 
TRIGGER SELECTOR switch through R136 as 1 fis trigger 
signals. Multiple time-mark signals selected by the MARKER 
SELECTOR switch are isolated from the Trigger Pickoff and 
the next countdown stage by diode D137. 



5 jx s 5) Countdown 

This circuit (Q145, Q 155 and associated circuitry) is a 
monostable multivibrator that flips with an input trigger 
pulse and remains in this state until the charge on the col- 
lector-to-base coupling capacitor (Cl 43) decreases to the 
level that will permit the multi to return to its quiescent state. 
The 5th trigger then starts the cycle again. 

In the quiescent state Q155 is conducting, Q145 is off. 
An input positive signal to the base of 0145 turns Q145 
on and Q155 off. The resultant positive signal at the col- 
lector of Q155 is an approximate 12 volt square wave, 
with a duration determined by the time constant of Cl 43, 
R145 and R146. This time constant- allows the 5 count- 
down from 1 fis to 5 fis markers. The output signal at the 
collector of Q155 is differentiated by Cl 52 and R154, with 
the negative portion clamped to ground by diode D152. 
The positive portion of the differentiated signal is applied 
to both the emitter-follower Q153 and the next countdown 
circuit. Diode D152 will also protect the base emitter junc- 
tion of Q153 from breakdown, due .to the back voltage 
developed when Cl 52 is discharged. 

10 fxs to 10 ms Countdown Circuits 

These circuits are identical to the above 5 fis countdown 
circuit with the exception of the countdown time constant 
that determines the holdoff time of each counter. 

50 ms to 5 s Countdown Circuits 

These circuits are identical to the previous monostable 
multivibrators; however, they are mounted on the second 
board with the power supply circuits and high-amplitude 
marker amplifier. The 50 ms and .5 s countdown multivibra- 
tors contain calibration adjustments to set the holdoff time of 
the 5 multivibrators. 

The series matching resistors in the time-marker path 
to the MARKER SELECTOR switch provide current summing 
in the base of the emitter followers for stacking time markers 
at the output. 

Marker Amplifier 

The amplifier provides positive or negative time markers 
of 25 volts minimum amplitude (into 1 kQ). 

Marker intervals from 1 fis to 5 s selected by the push- 
button MARKER SELECTOR switch are applied through the 
first section of polarity switch SW450 to Q454. Q454 is 
biased to remove the lower portion of the positive input 
time-marker signal. This together with the speed-up ca- 
pacitor C452 across limiting resistor R452, provides a narrow 
time marker at the output. 

Inverter amplifier (Q464) emitter bias is such that only 
the narrow portion of the input pulse turns the transistor on. 
The positive output time marker from the inverter amplifier 
or, (if the switch is in the (— ) position), the output signal 
from Q454, is applied to the base of the complimentary 
emitter-follower stage, Q463 and Q473. 

The complimentary emitter-follower stage provides ample 
current for the added capacitance of most coaxial cables 
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Circuit Description — Type 184 



attached to the output connector and preserves the rise 
and fall time of the time-marker pulses. 



Power Supply 

The power supply for the Type 184 consists of three reg- 
ulated dc voltages. Circuit details for the supplies are shown 
on the Power Supply schematic. 

Power for the dc regulator circuits is supplied from three 
full-wave bridge rectifier power supplies connected to sec- 
ondary taps of a single transformer T501. These regulators 
will maintain a constant regulated output with ac input 
fluctuations of 94.5 or 137.5 or 189 to 275 volts. The primary 
of T501 consists of equal windings which may be connected 
in parallel by SW501 for 115 volt input or in series for 
230 volt ac input power. A crystal oven is wired inde- 
pendently to the ON-OFF switch SW400 so power is ap- 
plied to the heater of the 75° C oven as long as the in- 
strument is connected to a power source. The circuit for the 
OVEN indicating neon is complete with the thermal switch 
closed. This neon is therefore an indicating device of 
proper operation of the crystal oven thermostat. The volt- 
age regulators are mounted on the second countdown 
board with the exception of the power transistors Q527, 
Q547 and Q587, which are mounted on the main frame 
heat sink. 



— 30 Volt Supply 

The —30 volts is the prime supply and the reference volt- 
age for the other dc regulated supplies. The circuit con- 
sists of Q583 connected as an emitter follower to drive a 
series current regulator transistor Q587. 

Error sensing is accomplished by the comparator ampli- 
fier Q566 and Q576. Reference voltage for the —30 volt 
supply is established by Zener diode D560 at approximately 
9.1 volts at the base of transistor Q566. The bias on the 
other half of the comparator Q576 is obtained from a volt- 
age divider consisting of R574, R570 and potentiometer 
R572 (the —30 volt Adjust control). When R572 is properly 
adjusted the output voltage is exactly —30 volts. 



+ 12 Volt Supply 

The —30 volt supply is the reference voltage for the 
comparator amplifier Q536 and Q546. The output of the 
comparator amplifier is applied to the base of emitter-fol- 
lower Q543 which controls the current through the series 
current regulator transistor Q547. 

+ 125 Volt Supply 

The +125 volt regulated supply is similar to the +12 
volt regulator except for the differential comparator. Volt- 
age error signals are amplified and applied to the emitter- 
follower Q523 which controls the current through the series 
regulator transistor Q527. 

Marker and Trigger Selection Switches 

Timing frequencies and timing markers are applied through 
the MARKER SELECTOR switch to the MARKER OUTPUT 
connector. Trigger signals connect through the TRIGGER 
SELECTOR switch to the TRIGGER OUTPUT connector. The 
circuit arrangement is shown in the Marker and Trigger 
Selector switch schematic in the Diagrams section. 

Markers from .1 fxs to 5 s, connect through the push- 
button switch to the base of emitter-follower transistor 
Q403. The output of this emitter follower at the MARKER 
OUTPUT connector J405 is greater than 1 volt into 50 Q. 

10 ns to 50 ns sine wave frequencies are connected 
through the MARKER SELECTOR switch, directly to the 
MARKER OUTPUT connector. 1 fis to 5 s markers connect 
through a polarity switch to the marker amplifier, which 
provides a time-marker signal of either (+) or (— ) polarity 
and greater than 25 volts in amplitude to the OUTPUT 
connector. 

The TRIGGER SELECTOR switch (SW425) center contacts 
connect to the output of decade time markers from 1 jus 
to 1 s. Contact is made through pushbutton contacts and 
applied to emitter-follower transistor Q423. The output is 
a minimum trigger pulse of 0.4 V into 50 Q termination at 
the TRIGGER OUTPUT connector J425. 




SECTION 4 
MAINTENANCE 



PREVENTIVE MAINTENANCE 

Preventive maintenance consists of cleaning, visual 
inspection, lubrication, and if needed, recalibration. Pre- 
ventive maintenance is generally more economical than 
corrective maintenance, since preventive maintenance can 
usually be done during idle periods at a time convenient 
to the user. The preventive maintenance schedule estab- 
lished for the instrument should be based on the amount 
of use and the environment in which the instrument is used. 

Cleaning. Clean the instrument often enough to prevent 
accumulation of dirt. Dirt on the components acts as a 
thermal insulating blanket (preventing efficient heat dis- 
sipation) and may provide electrical conducting paths. 

Clean the instrument by loosening the accumulated dust 
with a dry, soft paint brush. Remove the loosened dust by 
vacuum and/or dry, low-pressure compressed air (high- 
velocity air can damage certain components). Hardened 
dirt and grease may be removed with a cotton-tipped swab 
or a soft cloth dampened with water and a mild detergent 
solution (such as Keiite or Spray White). Abrasive cleaners 
should not be used. 

CAUTION 

Do not permit water to get inside controls or shaft 

bushings. 

Lubrication. The life of potentiometers and selector 
switches is lengthened if these devices are kept properly 
lubricated. Use a cleaning type lubricant (such as Cramo- 
line) on shaft bushings and switch contacts. Lubricate the 
switch detents with a heavier grease (Beacon grease No. 
325 or equivalent). Do not over-lubricate. The necessary 
materials and instructions for proper lubrication of Tek- 
tronix instruments are contained in a component lubrica- 
tion kit which may be ordered from Tektronix. Order Tek- 
tronix Part No. 003-0342-00. 

Visual inspection. After cleaning, the instrument should 
be carefully inspected for such defects as poor connections, 
damaged parts, and improperly seated transistors. The 
remedy for most visible defects is obvious; however, if heat- 
damaged parts are discovered, determine the cause of 
over-heating before the damaged parts are replaced. Other- 
wise, the damage may be repeated. 

Tube and Transistor Checks 

Periodic preventive maintenance checks on the tubes and 
transistors used in the instrument are not recommended. 
The circuits within the instrument generally provide the most 
satisfactory means of checking tube or transistor usability. 
Performance of the circuits is thoroughly checked during 
recalibration, so substandard tubes and transistors will 
usually be detected at that time. 

Recalibration 

To insure accurate measurements, the instrument calibra- 



tion should be checked after each 500 hours of operation, 
or every six months if used intermittently. 

The calibration procedure can be helpful in isolating 
major troubles in the instrument. Moreover, minor troubles 
not apparent during regular operation may be revealed 
and corrected during calibration. 

CORRECTIVE MAINTENANCE 

Corrective maintenance consists of component replace- 
ment and instrument repair. Special techniques or pro- 
cedures required to replace components in this instrument 
are described here. 

Component identification. The circuit number of each 
electrical part is shown on the circuit diagrams. Note that 
a functional group of circuits (such as the power supply) 
is assigned a particular series of numbers. Switch wafers 
are identified by counting from the first wafer behind the 
detent section of the switch towards the last wafer. The 
letters F and R indicate whether the front or rear of the 
wafer is used to perform the particular switching function. 
For example, the designation 2R printed by a switch sec- 
tion on a schematic identifies the switch section as being 
on the rear side of the second wafer when counting back 
from the detent section. 

Parts replacement. Most of the electronic components 
in the Type 184 are standard items available locally. The 
remainder of the electronic components and most of the 
mechanical parts are manufactured or selected by Tektronix 
to satisfy particular requirements, or are manufactured 
for Tektronix to our specifications. However, all parts are 
obtainable through your Tektronix Field Engineer or Field 
Office. Before purchasing or ordering, consult the Elec- 
trical Parts List to determine the value, tolerance, and rat- 
ings required. See Parts Ordering Information and Special 
Notes and Symbols immediately preceding Section 7. 

NOTE 

When selecting the replacement parts, remember 
that the physical size and shape of a component 
may affect its performance in the circuit. Parts 
orientation and lead dress should duplicate those 
of the original part, since many of the compo- 
nents are mounted in a particular way to reduce 
or control stray capacitance and inductance. Af- 
ter repair, portions of the instrument may require 
recalibration. 

Replacing components on etched-wiring boards. Use 

ordinary electronic grade 60/40 solder and a 35- to 40-watt 
pencil soldering iron with a V 8 -inch wide chisel tip. The tip 
of the iron should be clean and properly tinned for best 
heat transfer in a short time to the soldered connection. 
A higher wattage soldering iron, if used and applied for 
too long a time, ruins the bond between the etched wir- 
ing and base material by charring the glass epoxy 
laminate. 
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